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Improving charging criteria for a call in a cellular mobile 

NETWORK 

BACKGROUND OF THE INVENTION 

The invention relates to a method of improving charging criteria for 
5 a call in a cellular mobile network according to the preamble of claim 1. The 
invention further relates to a mobile system implementing such a method. 

EP application 0 597 638 discloses a cellular telephone system 
wherein the charging tariff applicable to each mobile telephone depends on 
the area in which it is located. Each base station broadcasts an identifying sig- 
10 nal on its control channel. Each mobile telephone responds by displaying to 
the user in identification of the cell or corresponding area. 

The solution disclosed in said "638 application suffers from several 
disadvantages. One major disadvantage is that it requires modifications to 
each of the mobile telephones. Another disadvantage is a possibility for mis- 
15 use of the system. Such a situation may arise e.g. when the subscriber starts 
a call from a special cell entitled to a more advantageous tariff and moves 
away from that cell during the call. Alternatively, the subscriber may move 
during the call from a public cell to a special cell, in which case he would be 
entitled to a cheaper tariff. This does not happen, however, because the call 
20 was not established in a special cell. 

BRIEF SUMMARY OF THE INVENTION 

Accordingly, it is an object of the invention to develop a method and 
an equipment for implementing the method in such a way that said moving of 
a subscriber during a call can be taken into consideration in a way which is fair 
25 both to providers and users of communications services. The method and the 
equipment for implementing it should not require modifications to the mobile 
telephones. The objects of the invention are achieved by methods and sys- 
tems which are characterized in what is set forth in the independent claims. 
The object of the dependent claims is constituted by preferred embodiments of 

30 the invention. 

The invention is based on the use of intelligent network (IN) tech- 
niques. An example of such an intelligent networks is described in recommen- 
dations Q.1200 - Q.1219 of ITU-T. A service control point SCP of an intelligent 
network is provided with a charging criterion service, i.e. the determination of 

35 charging criteria is extended in such a way that a number of mobile network 
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cells is chosen as a group of special cells. If the location cell of a calling sub- 
scriber A (MS-A) or the called subscriber B (MS-B) belongs to such a group of 
special cells, a cheaper tariff is applied to the call. Also, the invention is based 
on monitoring during a call, for instance in connection with a handover, 
5 whether the new cell of the subscriber belongs to the group of special cells 
entitled to a more advantageous tariff. 

An advantage of the method and the system according to the in- 
vention is that the price formation of a call is fair and real-time both for the mo- 
bile subscriber and the network operator. An implementation of the invention 
10 does not require any changes in existing hardware Especially, implementing 
the invention requires no modification to the mobile telephones. Instead, all 
modifications can be concentrated within the fixed part of the network, e.g. by 
a change in the software of a service control point of a mobile switching centre 
and/or an intelligent network. 

15 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The invention will now be described in greater detail by means of 
preferred embodiments with reference to the attached drawings, in which 
Figure 1 shows mobile network parts essential for the invention; 
Figures 2 and 3 show alternative manners of transmitting cell infor- 
20 mation on a called subscriber to a charging criterion service attending to 
charging a calling subscriber. 

DETAILED DESCRIPTION OF THE INVENTION 

Indications as follows are used in the figures. Mobile Switching 
Centres MSC1 and MSC2 are centres serving a calling subscriber and a called 

25 subscriber, respectively, and comprising Service Switching Points SSP1 and 
SSP2 of an intelligent network. SCP1 and SCP2. respectively, are Service 
Control Points relating to MSC1 and MSC2. A Public Cell CP is a cell of a pub- 
lic switched telephone network and a Special Cell CS is a cell to which is ap- 
plied a special tariff. The calling subscriber MS-A and the called subscriber 

30 MS-B are mobile subscribers. At least one of these subscribers can be a sub- 
scriber of a Private Branch exchange PBX as well, in which case a de fault 
value cell is defined for at least part of the exchanges PBX and, additionally a 
special charging criterion is applied in the method to calls during wh.ch the 
subscriber of the exchange network is within the area of the default value cell. 
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To illustrate the invention, but without restricting it in any way, a 
case is discussed in which a change in charging criterion is started by a 
change of location of the called subscriber. The network operator may, of 
course, set other criteria as well. It is thus for the operator to decide, whether a 
5 special tariff is applied when the calling subscriber, the called subscriber, one 
of the subscribers or both subscribers are located in a special cell CS. 

Figure 1 shows a case to which is applied the charging criterion ac- 
cording to the invention. The starting point of a call can be e.g. a PNP call, 
which means that the calling subscriber and the called subscriber belong to 
10 the same enterprise or group of users which uses the same numbering plan 
(PNP, Private Numbering Plan). At the beginning of the call, the called sub- 
scriber is located in a public network cell CP. The location information on the 
f called subscriber has been transmitted to the mobile switching centre MSC1 of 
\ the calling subscriber and it may have been used as a parameter for charging 

15\ determination. 

It is assumed that the called subscriber roams during the call from 
the public network area to a set of special cells CS (stage 1). At a handover, 
the cell information moves to the mobile switching centre MSC2 serving the 
called subscriber (stage 2). The mobile system (mobile switching centre MSC 

20 and/or service control point SCP) compares this cell information with the set of 
special cells CS and determines that the new cell of the called subscriber be- 
longs to this set of special cells. Processing cell information may take place in 
different ways: 

In one embodiment of the invention, information regarding the spe- 
25 cial cells CS relating to the called subscriber within the areas of different mo- 
bile switching centres are stored at the service control point SCP. In another 
embodiment of the invention, the centre MSC2 of the called subscriber and 
especially a related Visitor Location Register VLR obtain information on the 
special cells CS of the called subscriber from the service control point SCP2 at 
30 location updating. This function requires that the location updating can trigger 
an intelligent network service, in which the parameters of the called subscriber 
together with the information on the special cells are updated to correspond to 

the situation of this MSCA/LR. 

Subsequently, the MSC2/SCP2 of the called subscriber can ana- 
35 lyse a change in the called subscriber's cell information (stages 2' - 2") and 
transmit information on that to the switching centre MSC1 of the calling sub- 
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scriber or to the service control point SCP1 (stage 3). This information may be 
e.g. a change in cell information from the public network cell CP to the set of 
special cells CS or the opposite. The MSC2/SCP2 of the called subscriber 
does not inform the MSC1 of the calling subscriber or the service control point 
5 SCP1 of the change in the cell information until the change is significant for 
the charging criteria. To avoid unnecessary signalling, it is preferable to esti- 
mate the permanence of the change, e.g. by using a short time hysteresis, 
before the change in the cell information is transmitted to the MSC1/SCP1 of 
the calling subscriber. A suitable length of time hysteresis is for instance ap- 

1 0 proximately 1 0 seconds. 

The mobile system sends the location information on the called 
subscriber to the MSC1/SCP1 of the calling subscriber, e.g. "cell information 
changed to the set of special cells". This information can be used in real time 
e.g. for the control of charging information visible on the phone. 

1 5 Next, it will be described how the mobile communication system can 

transmit the location information on the called subscriber to the MSC/SCP of 
the calling subscriber. Alternative implementations are based on the function- 
ality of the intelligent network and on combining that and e.g. the PLMN of the 
GSM system. The intelligent network can locally complement the functionality 

20 of the mobile switching centre MSC. 

A change of cell information during a handover can be used for 
real-time updating of charging criteria in MSC/SCP. In cell-based charging, the 
price of a call is thus based on actual cell information. The mobile communica- 
tion system monitors this cell information and compares it with the special cells 

25 defined to the subscriber in question. When MSC/SCP observes at a handover 
that the cell of the called subscriber has changed from a common cell CP into 
a special cell CS or vice versa, the system changes the charging criterion to 
correspond to the changed situation. 

In connection with a handover, a Base Station Controller BSC gives 

30 the switching centre MSC a Handover_Performed message. The message in- 
cludes a Cell Identifier CI. 

Still referring to Figure 1, cell information is transmitted according to 
the first alternative by utilizing inter-exchange signalling. The pro- cessing of 
the cell information takes place locally e.g. based on the functionality of the 

35 intelligent network. During a call, MSC2 receives, as a result of an internal 
handover of a base station (i.e. in a Handover_Performed message), the iden- 
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tifier CI of the new cell of the called subscriber. A change related to that has 
been made in the switching centre MSC and, to be more exact, in its Basic 
Call State Model BCSM, due to which change a request for an intelligent net- 
work service can be made after the handover. When starting the service, the 
5 service control point SCP has set a triggering condition for the event (Event 
Detection Point EDP) "0_handover". 

After MSC2 has received the information on the handover (stage 2), 
it sends an information on that to SCP2 (stage 2 ). Alternatively, MSC2 may 
have a triggering condition for starting this function, in which case MSC2 in- 
10 forms SCP2 of the cell and the subscriber. SCP2 answers MSC2 with cell 
type. During call establishment. SCP2 has examined whether the original cell 
^ of the called subscriber belongs to the group of special cells. According to the 
invention, SCP2 performs the same examination during the call, at the hand- 
over. It is assumed that this has taken place. In this case SCP2 informs MSC2 
15 that the cell type has changed from a public network cell into a special cell 
(stage 2"). MSC2 sends an information on the change of the cell type back- 
wards to MSC1 by using inter-exchange signalling (stage 3). 

Additionally, it is preferable to restrict the inquiries to SCP concern- 
ing the called subscriber in such a way that an inquiry takes place only when 
20 the called subscriber is a subscriber, such as a PNP or VPN subscriber or the 
like, to which special cells are defined. Another alternative way is to utilize lo- 
cation updating. This will be described in the following. 

As far as the load on the intelligent network is concerned, it is pref- 
erable to implement a solution as follows: when the mobile stations MS-A and 
25 MS-B perform location updatings in a location area where their special cells 
are located, information on special cells in a new location area to which a spe- 
cial tariff is applied is updated from SCP to VLR at the location updating. Con- 
sequently, the information on said subscriber having special cells within a lo- 
cation area is stored in VLR as per location. This technique is called "dynamic 
30 location updating". By this technique, unnecessary inquiries to the SCP of the 
intelligent networkare avoided by the call control monitoring before triggering, 
as a triggering condition, whether special cells can be related to said call in 
said location area. An inquiry to SCP is made only if the triggering condition is 
fulfilled. 

35 it shall be noted that an ISDN signalling ISUP according to the prior 

art (CCITT specifications Q.721 to Q.725) does not support transmitting cell 
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information backwards, due to which a non-standard, i.e. manufacturer- 
specific, definition of an ISUP charging message is required for the transmis- 
sion of this information. Such a manufacturer-specific definition has been dis- 
cussed in the same applicant's Finnish Patent Application 946091 and there 
5 especially in connection with the description relating to Figure 2 and in the 
Finnish Patent Application 946092 and there especially in connection with Fig- 
ure 3. 

Cell information may consist of a mere changed cell or it may in- 
clude a result, analysed by SCP2, of whether the called subscriber's new cell 
10 belongs to the group of special cells. When MSC1 receives this information, it 
may ask SCP1 to analyse the cell information, if SCP2 has not made it al- 
ready. 

According to a second alternative described in Figure 2, the cell in- 
formation is transmitted much in the same way as according to the first alter- 

15 native described in connection with Figure 2. In this alternative, MSC2/SSP2 
sends the cell information by utilizing INAP protocol directly to SCP1 (stage 3). 
MSC2/SSP2 acts as a so-called Assisting/Hand-Off SSP. The INAP protocol 
has been described in the document prETS300 374-1,1 Intelligent Network 
(IN): Intelligent Network Capability Set 1 (CS1), Core Intelligent Network Appli- 

20 cation "Protocol (INAP), Part 1, Protocol Specification. MSC2 has received the 
address of SCP1 and an identifier of a program responsible for the service in 
an Initial Address Message IAM, for instance. As to the rest, the second alter- 
native agrees with the first one. 

According to a third alternative described in Figure 3, there is a di- 

25 rect signalling connection between SCP1 and SCP2. The INAP protocol does 
not support this at the moment. Alternatively, also Mobile Application Part 
(MAP) signalling can be used, in which is made a change to support the 
transmission of the cell information. In this alternative, SCP2 informs SCP1 di- 
rectly of the called subscriber's location. After having received a response 

30 message, MSC1 sends a request for charging information to SCP1 (stage 3). 

In the Figures 1 to 3, it is assumed that the service control points 
SCP1 and SCP2 comprise data bases SDP1 and SDP2, respectively, which 
are not shown separately in the figures. Alternatively, the service control points 
SCP1 and SCP2 can be connected to one common data base. The same 

35 service control point SCP1 or SCP2 may naturally serve also two or more mo- 
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bile switching centres MSC1- MSC2. For the invention, the architecture of the 
intelligent network is not essential. 

The invention has been described by way of example in connection 
with a GSM system or its derivatives. On the basis of the above description, it 
5 is easy for one skilled in the art to apply the invention also to other mobile 
systems. Accordingly, the invention and its embodiments are not restricted to 
the above examples, but they can be modified within the scope of the claims. 
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CLAIMS 

1. A method of improving charging criteria for a call in a cellular mo- 
bile network, in which a mobile switching centre (MSC1, MSC2) comprises a 
service switching point (SSP1, SSP2) of an intelligent network, providing a 

5 user with an access to services of a service control point (SCP1, SCP2), 
said method being characterized in that 
at least some cells of the mobile network constitute a set of special 
cells comprising at least one cell (CS); 

the service control point (SCP1 , SCP2) is provided with a charging 
10 criterion service applying a special charging criterion defined for the set of 
special cells, to calls during which the cell of at least one subscriber (MS-A, 
MS-B) belongs to the set of special cells (CS); and 

during the call, it is also being monitored whether the cell of at least 
one subscriber (MS-A, MS-B) belongs to the set of special cells (CS) entitled 
15 to a more advantageous tariff. 

2. A method according to claim 1, characterized in that it 
is examined in connection with a handover whether the cell of at least one 
subscriber (MS-A, MS-B) is included in the set of special cells (CS). 

3. A method according to claim 1 or 2, characterized in 
20 that the special cells (CS) relating to the subscribers (MS-A, MS-B) within the 

areas of the different mobile switching centres (MSC1, MSC2) are stored at 
the service control point (SCP1, SCP2) of the intelligent network. 

4. A method according to any of the claims 1to3, character- 
ized in that the mobile switching centre (MSC1 , MSC2) serving at least one 

25 subscriber (MS-A, MS-B) and/or a related visitor location register (VLR1, 
VLR2) receives at location updating an information on that at least one sub- 
scriber (MS-A, MS-B) has special cells within said location area. 

5. A method according to claim 4, characterized in that 
the mobile switching centre (MSC1, MSC2) serving at least one subscriber 

30 (MS-A, MS-B) and/or the related visitor location register (VLR1, VLR2) re- 
ceives at location updating an information on said subscriber's special cells 
(CS) from the service control point (SCP1, SCP2) of the intelligent network. 

6. A method according to any of the claims 1to5, character- 
ized in that the information on the called subscriber' s location cell is trans- 

35 mitted from the mobile switching centre (MSC2) serving the called subscriber 
to the mobile switching centre (MSC1) serving the calling subscriber. 
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7. A method according to any of the claims 1to5 f character- 
ized in that the information on the called subscriber's location cell is trans- 
mitted from the intelligent network service switching point (SSP2) serving the 
called subscriber to the service control point (SCP1) serving the calling sub- 

5 scriber. 

8. A method according to any of the claims 1 to 5, character- 
ized in that the information on the subscriber's location cell is transmitted 
from the intelligent network service control point (SCP2) serving the called 
subscriber to the service control point (SCP1) serving the calling subscriber. 

10 9. A method according to any of the preceding claims, charac- 

terized in that the service control point (SCP1, SCP2) of the intelligent 
"network is asked for information on the called subscriber's location cell only if 
the called subscriber is a subscriber to which are allocated special cells (CS). 

10. A method according to any of the preceding claims, charac- 

15 terizedin that a default value cell is determined for at least part of the ex- 
changes (PBX) and, additionally, special charging criteria are applied in the 
method to calls during which the subscriber of the exchange network is lo- 
cated within the area of the default value cell. 
11 . A method according to any of the preceding claims, charac- 

20 t e r i z e d in that, before changing the charging criteria, it is monitored by 
means of time hysteresis that the change in cell information is permanent. 

12. A method according to any of the preceding claims, charac- 
terized in that when the charging criteria change, an information on the 
change is transmitted to the calling subscriber's mobile station. 

25 13. A mobile system comprising at least two cells, at least one of 

the cells constituting a set of special cells (CS); a mobile switching centre 
(MSC1, MSC2) and a related service switching point (SSP1, SSP2) of an intel- 
ligent network and also a service control point (SCP1, SCP2) of the intelligent 
network; characterized in that 

30 the service control point (SCP1, SCP2) is provided with a charging 

criterion service applying a special tariff, defined for the set of special cells 
(CS), to calls at the beginning of which at least one of the subscribers (MS-A, 
MS-B) is located in a cell (CS) belonging to the set of special cells; and 

the charging criterion service further comprises a function for 

35 monitoring during a call whether the cell of at least one subscriber (MS-A, MS- 
B) belongs to the set of special cells (CS) entitled to said special tariff. 
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